Recognized manifestations of acute graft-versus-host disease (GVHD) of the gastrointestinal (GI) tract include secretory diarrhea, abdominal pain, and, at times, hemorrhage. In a review of 469 patients undergoing allogeneic bone marrow transplantation (BMT) from matched sibling donors at our institution, we have recognized a syndrome of upper GI GVHD. This syndrome, presenting clinically as anorexia, dyspepsia, food intolerance, nausea, and vomiting, was recognized and confirmed histologically in 62 patients (1 3% by Kaplan-Meier projection) at the initiation of systemic GVHD therapy, a subset of the 197 patients developing grade II through IV GVHD. These 62 patients with upper GI GVHD were significantly older than the overall BMT population and older than the cohort with grade II through IV GVHD, as well. Of the 62 patients, 25 had upper GI GVHD accompanied only by limited (stage 1 and 2) skin GVHD: 13 others with upper GI GVHD plus limited skin involvement at initial presentation later progressed to more extensive multiorgan involvement; 24 others presented with upper GI along with other organ GVHD. This upper GI GVHD syndrome, first recognized at NVOLVEMENT of the gastrointestinal (GI) tract by I graft-versus-host disease (GVHD) after allogeneic bone marrow transplantation (BMT) is usually manifest clinically as voluminous secretory diarrhea accompanied by abdominal cramping, ileus, nutritional depletion, and, a t times, hemorrage.' The clinical staging system originally posed by investigators from Seattle reflects primarily the salt and water reabsorption defect in the distal small bowel and colon that results in diarrhea.**' The histologic criteria for intestinal GVHD also are defined by the rectal mucosal histology.
our center in 1983, has been diagnosed with increasing frequency (22% f 5%) in the most recent Byear interval. The upper GI GVHD syndrome is more responsive to immunosuppressive therapy than grade II GVHD defined by Seattle criteria, with complete and continuing responses to treatment observed in 71 % f 17% (95% confidence interval) of those with the upper GI GVHD syndrome compared with only 37% + 10% complete responses in other patients with grade II GVHD (P = .002). Patients failing immunosuppressive therapy for upper GI GVHD often progress to symptomatic lower GI involvement, suggesting that this syndrome may be an earlier and perhaps more treatable manifestation of this unique intestinal immunopathology, which is followed by chronic GVHD in 74% of patients. While upper GI GVHD symptoms are nonspecific and require invasive histologic and microbiologic studies to confirm the diagnosis, we believe this syndrome has been underreported after allogeneic BMT and propose its recognition within the clinical GVHD scoring system. 0 1990 by The American Society of Hematology.
an extended series of allogeneic BMT recipients. W e report the clinical presentation, complications, and outcome of this syndrome of upper GI acute GVHD after BMT and propose its inclusion in the clinical staging of intestinal GVHD.
PATIENTS AND METHODS
We have reviewed the records of the University of Minnesota Bone Marrow Transplant database, which contains prospectively collected clinical records of all patients transplanted at our institution. Between January 1979 and October 1987 (unique patient nos. 77 through 797), 469 patients received an allogeneic marrow transplant from a matched sibling donor. Of these, 197 recipients developed grade I1 or greater acute GVHD, including 62 with involvement of the upper GI tract at the time of initial systemic therapy. Eight other patients who developed histologically confirmed upper GI GVHD more than 1 week after the initiation of systemic therapy for GVHD have been excluded. All patients have been followed for a minimum of 1 year post BMT.
The patients' clinical characteristics and their GVHD prophylaxis are shown in Table 1 . They all received marrow from histmmpatible sibling donors and received GHVD prophylaxis including: methotrexate alone; methotrexate, horse anti-thymocyte globulin (ATG) and prednisone4; ex vivo T-lymphocyte depletion'; or other GVHD prophylaxis methods, which included methotrexate/cyclosporine/prednisone, methotrexate/OKT3/prednisone, and other variant regimens6 The conditioning regimens used pretransplant and the supportive care techniques accompanying BMT in our institution have been reported previ~usly.~'~ Acute GVHD was diagnosed by clinical criteria and confirmed histologically in over 95% of patients with skin GVHD, 95% with lower GI GVHD, 40% with liver GVHD, and 100% with upper GI involvement. Histologic findings diagnostic of GVHD without accompanying clinical organ symptomatology were not included in the clinical staging or analysis. Excluding the upper GI tract, the symptoms of acute GVHD were graded by standard clinical criteria? and in this report "grade" of GVHD refers only to clinical, not histologic, characteristics of GVHD. the same GVHD prophylaxis.
UPPER GI GVHD
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The syndrome of upper GI acute GVHD was suspected in patients presenting with either nausea, vomiting, anorexia, epigastric pain or burning, and/or food intolerance, and was diagnosed only when confirmed histologically through endoscopic biopsy of gastric, duodenal, or rarely esophageal mucosa." The histologic findings of acute GVHD in the upper GI biopsies included single cell epithelial necrosis with associated karyorrhexic debris, dilatation of mucosal crypts or glands, and/or crypt abscesses or crypt obliteration." All biopsy sites were cultured for bacterial, viral, and fungal pathogens that might confound the diagnosis of GVHD, and the diagnosis of upper GI GVHD was not made if concurrent enteric infection was present.
During this period, 132 of these BMT recipients underwent 216 endoscopic examinations with biopsy for upper GI symptoms. Within this group, 62 had biopsies diagnostic of GVHD by the above criteria. Only 1 of 15 biopsies performed before day +20 was positive (on day +17), and this patient had unequivocal extraintestinal GVHD at that and later time periods. Ten patients with initially negative studies later had repeat endoscopic biopsies diagnostic of GVHD.
Twenty-five patients had this upper GI GVHD syndrome recognized in the absence of lower GI, hepatic, or extensive cutaneous GVHD, and would have been classified by standard criteria' as overall grade 0 (n = 9) or grade I (n = 16) acute GVHD. They were treated with systemic immunosuppressive therapy just as patients with grade I1 or greater acute GVHD based on their refractory upper GI symptoms.
Patients were assigned therapy for acute GVHD according to prospectively designed treatment protocols. These treatments included either prednisone 60 mg/M2/d with a slow tapering schedule over 15 weeks, or prednisone 60 mg/M'/d with a variant tapering schedule. Additional immunosuppressive therapies for acute GVHD included high-dose methylprednisolone (30 mg/kg intravenously twice per day x 5 days); ATG/prednisone (ATG 15 mg/kg twice per day x 5 days plus prednisone 40 mg/M2/d); and other therapies including cyclosporine, anti-T-cell immunotoxins, or anti-lymphocyte globulin.
Complete response (CR) was defined as the resolution of all symptomatology of acute GVHD before the onset of chronic GVHD (cGVHD). Patients were censored at death, relapse, second BMT, or at the onset of cGVHD in the analysis of time to CR. Transient or partial responses were not included in the analysis and only complete and continuing response to GVHD therapy was recorded as a CR.
Statistical analyses were performed using BMDP-83 software'' and standard statistical methods. The development of CR or cGVHD were assessed using the Kaplan-Meier product limit method with 95% confidence limits derived from the standard errors. Time-dependent covariate analysis was used for nonbaseline characteristics." Differences between groups were assessed with the Mantel-Cox test statistic. Multivariate analysis was performed with the Cox model using known or suspected covariates in stepwise multivariate fashion."
RESULTS
Of the 469 patients receiving histocompatible allografts, 62 (13% f 4%, 95% confidence interval [CI] by KaplanMeier projection) developed histologically confirmed acute GVHD involving the upper GI tract at the time of initial systemic therapy for acute GVHD. As shown in Table 1 , the patients with upper GI GVHD were all adults and were older (median 36 years) than other patients undergoing BMT (median 17 years; P < .001). They also were older than other patients who developed grade I1 through IV acute GVHD without upper GI involvement (median 23 years; P 5 .001).
Univariate analysis demonstrated an increased risk of upper GI GVHD in older patients (or those with older donors) (P < .0001) and in those with chronic myelogenous leukemia (P < .0001) both within the entire patient group and in the years 1983 through 1987 when upper GI GVHD was recognized more consistently. No GVHD prophylaxis technique was more highly associated with upper GI GVHD.
However, when stepwise multivariate analysis was performed for the whole patient group, or for the years 1983 through 1987, only older patient age was identified as a significant and independent risk factor for upper GI GVHD.
Each decade of patient age added a 2.2-fold increased relative risk of upper GI GVHD (P < .0001).
At our center the diagnosis of upper GI acute GVHD has been more common in recent years. As shown in Table 2 , while lower GI disease was recognized in 5% to 15% of the patients receiving histocompatible sibling allografts over the 9 years analyzed, upper GI GVHD was never diagnosed until 1983, but since that time has been recognized consistently and more frequently than lower GI involvement. Excluding the years 1979 through 1982 when upper GI GVHD was probably underdiagnosed, the observed incidence of upper GI GVHD is 62 of 304 sibling donor allografts; 22% f 5% by Kaplan-Meier projection.
Most patients who developed upper GI involvement with acute GVHD had other organ GVHD as shown in Table 3 . Of the 62 patients with upper GI involvement, 19 had no other organ involved at the time of initial therapy and 12 others had only limited cutaneous GVHD. Upper GI involvement often occurred without lower GI GVHD. Only 1 1 patients with upper GI involvement when initial therapy was instituted had involvement of the lower GI tract manifest as significant diarrhea. Similarly, significant liver disease was uncommon (only 8 of 62), while skin disease was present in 37 of these patients. Twenty-five patients with upper GI involvement at presentation never subsequently developed stage I11 or IV skin GVHD, nor any lower GI or liver involvement, and thus were treated systemically exclusively on the basis of upper GI with stage I skin GVHD (n = 16) or with no skin involvement (stage 0; n = 9). Thirteen patients with upper GI and limited skin GVHD later progressed to multiorgan involvement, and 24 others had upper GI plus other organ involvement at onset therapy for GVHD.
Outcome after immunosuppressive therapy for acute GVHD. After initiating immunosuppressive therapy for the 62 patients with upper GI involvement, 31 patients experienced complete and continuing responses (CR) and all symptoms of acute GVHD resolved, resulting in a KaplanMeier product limit estimate of 58% CR (95% CI 44% to 72%). Thirteen patients failed to develop adequate responses and progressed to require secondary immunosuppressive therapy. Two patients died before achieving CR, 4 relapsed, and 12 of the 64 developed chronic GVHD before all acute GVHD symptomatology had resolved, and thus these 18 were censored from analysis of CR to GVHD. Lower GI GVHD often developed or worsened in patients with upper GI GVHD failing initial systemic therapy for GVHD. Of 51 patients with no lower GI GVHD at initial therapy, seven subsequently developed lower GI involvement. Similarly, of 1 1 patients with lower plus upper GI GVHD at onset of therapy, two developed subsequent progression of lower GI GVHD. Six of the 13 patients with resistant GVHD requiring secondary immunosuppressive therapy developed progressive lower GI involvement as the manifestation of their refractory GVHD.
To assess the clinical significance of upper GI acute GVHD, we compared posttransplant outcomes (CR to immunosuppressive therapy for GVHD, the development of cGVHD, and overall survival) for 38 patients whose upper GI GVHD was the indication for grade I1 scoring and thus systemic therapy (upper GI positive with only skin stage 0 or I disease), with 98 other patients with grade I1 GVHD (discounting their upper GI disease in the scoring). As shown in Table 4 , despite initiation of systemic GVHD therapy a t a similar time post BMT, a CR to immunosuppressive therapy was obtained significantly more frequently in the patients with upper GI syndrome (71%) compared to those with overall grade I1 acute GVHD (37%) (P = .0009). However, this upper GI skin acute GVHD was followed by the development of cGVHD in 74% of the patients, not significantly different than the 65% incidence of cGVHD observed in the other patients with grade I1 disease. By comparison, from this same patient cohort of 469 sibling donor allografts, only 13% 5 6% of 226 patients with no acute GVHD subsequently developed cGVHD (de novo), and in the cohort GI involvement overall, either upper or lower, was not associated with more frequent CR for acute GVHD than was seen in patients with no GI involvement. As shown in Table 5 , the rate of achieving CR was the same in patients with or without GI GVHD. However, patients with upper GI disease had a striking and significantly greater likelihood of CR to therapy than patients with no upper GI GVHD or than those with lower GI involvement. Patients with upper (but not lower) GI involvement, compared to those with lower (but not upper) GI involvement, had a significantly greater CR rate to GVHD therapy.
Upper GI GVHD, despite responsiveness to immunosuppressive therapy, reflected the systemic nature of the GVHD syndrome in that upper GI involvement was frequently associated with both the development of cGVHD and overall survival similar to that seen in patients with lower GI GVHD. Patients with upper (but not lower) GI disease developed cGVHD 76% 2 15% of the time, similar to those with lower (but not upper) GI involvement who had a 71% 21% incidence of cGVHD (P = .98). Their overall survival was also similar (41% 19% v 45% * 17%, respectively;
Proposed clinical grading to include upper GI GVHD.
Our analysis has shown that symptomatic upper GI GVHD is a frequent complication of allogeneic BMT. In addition, even with prompt initiation of systemic immunosuppressive therapy we have observed that upper GI GVHD is frequently followed by cGVHD and compromised overall survival. Therefore, we contend that upper intestinal acute GVHD should be recognized within the clinical organ staging and overall grading of acute GVHD. Shown in Table 6 is our proposed modification of the widely accepted Seattle criteria for the clinical scoring of acute GVHD. Because of the P = .35). nonspecific presenting symptoms, we feel that the diagnosis of upper G I involvement with GVHD requires histologic confirmation. Upper GI involvement is to be added to the intestinal stage score, though it cannot be quantitated in severity. The overall GVHD grading system should also account for upper GI involvement (as shown in Table 6 ) since we feel its diagnosis is an indication for systemic immunosuppressive therapy.
DISCUSSION
GI disturbances accompanying allogeneic BMT frequently compromise patients' comfort, nutrition, and survival after BMT. The clinical manifestations of intestinal dysfunction are often nonspecific, rendering the differential diagnosis between chemoradiotherapy effects, infections, or GVHD difficult without detailed microbiologic and histologic assessment. At our center we have recognized a clinical syndrome of upper GI disturbance characterized by the nonspecific symptomatology of nausea, vomiting, bloating, and food intolerance, which, when accompanied by histologic demonstration of characteristic mucosal changes in gastric or duodenal mucosa and not confounded by enteric infection, we have characterized as upper GI GVHD." This syndrome, occurring even more frequently than GI GVHD with diarrhea, represents an additional and perhaps earlier manifestation of GI GVHD. Symptomatic upper GI GVHD represents significant systemic disease that requires immunosuppressive therapy to provide resolution of symptoms, and despite such intensive immunosuppressive therapy it is frequently followed by more extensive GVHD in other organs. Additionally, the majority of patients with isolated upper GI GVHD develop cGVHD, similar to the rate in other patients with grade I1 through IV acute GVHD and more frequently than patients with grade 0 or I acute GVHD.
Upper GI GVHD appears highly responsive to immunosuppressive therapy. Prompt recognition of the clinical syndrome, early endoscopic biopsy, and initiation of treatment may result in a greater likelihood of CR to GVHD therapy and better overall survival. We have often observed that patients failing therapy for upper G I GVHD subsequently manifest significant diarrhea (seen in 7 of 14 treatment failures), implying that the upper GI clinical syndrome may be an earlier rather than a distinct manifestation of intestinal involvement. The recognition of upper GI GVHD in our center since 1983 has been accompanied by somewhat less frequent diagnosis of lower GI GVHD. We suggest that treatment of the upper G I syndrome may have either prevented or preemptively treated the more extensive intestinal involvement before it resulted in large volume diarrhea.
The frequent recognition of upper G I GVHD in older patients might reflect a biologic predisposition to more GVHD in this population. These observations will require confirmation from other centers.
Because this diagnosis requires endoscopic exam and biopsy, our observed incidence of 22% must represent a minimum rate of upper G I involvement with GVHD. Our clinical protocols for investigating upper G I symptoms recognized a similar incidence as that reported prospectively from Seattle. Spencer et all4 reported unsuspected acute upper G I GVHD in 13 of 44 patients investigated in a prospective study of unexplained nausea and vomiting after BMT. Eight additional patients had acute upper G I GVHD complicated by intestinal infection. Six of the 13 with uncomplicated GVHD progressed to significant diarrhea, but seven remained at stage 0 lower GI GVHD. Discordant findings between simultaneous rectal and upper GI biopsies were frequent. In a recent review of the clinical characteristics of GVHD, Vogelsang et all5 acknowledged the frequency of nausea and vomiting accompanying gut GVHD, but emphasized only G I GVHD manifest by significant diarrhea.
Our previous studies have emphasized that upper intestinal, and in particular gastric and duodenal biopsies, may be necessary to diagnose GVHD in patients with upper GI complaints only, with no diarrhea, and normal rectal biopsy specimens." We also recognized the mimicry of these symptoms and histologic changes by the effects of cytoreductive therapy early posttransplant and by intestinal viral infection, particularly cytomegalovirus (CMV). Modern techniques for more sensitive and more rapid detection of CMV-related antigen in the biopsies may minimize this potential confusion.
Previous pathologic studies have recognized GVHD involvement throughout the GI One study based on rapidly examined, pre-autolysis autopsy material recognized the frequent concordance of the diagnosis and grading of GVHD in multiple sites within the GI tract.3 This data is consistent with our interpretation that upper G I GVHD must be recognized as part of the spectrum of GI and systemic GVHD. Our observations suggest that the currently accepted scoring system for acute GHVD fails to acknowledge the frequently occurring syndrome of upper G I GVHD, and we propose modification of the GVHD scoring system accordingly. This syndrome represents a variant intestinal immunopathology that appears to be an early and perhaps more treatable manifestation of GHVD enterocolitis. The diagnosis of upper GI GVHD must be aggressively sought by endoscopic biopsy to distinguish it from enteric infection, but when confirmed histologically, this syndrome can be reversed by immunosuppressive therapy.
